Isolation of tumor cells from patients with osteosarcoma and analysis of their sensitivity to methotrexate.
Many clinical studies have been conducted on the role of high-dose methotrexate (MTX) in human osteosarcoma, but information about the in vitro effect of MTX on human osteosarcoma cells is lacking. In this paper, the effect of MTX on tumor cells derived from seven patients with osteosarcoma has been studied in an attempt to correlate clinical and in vitro sensitivity to the drug. Isolation of the cells from the primary tumors (four patients) or metastasis (three patients) was carried out with a collagenase treatment followed by purification through a density gradient. The osteosarcoma cells were identified by electron microscopy and histochemical reactions. The cellular sensitivity to MTX was measured by the inhibitory effect of MTX on [3H]deoxyuridine incorporation into DNA. This incorporation ws 50% inhibited in primary tumors at concentrations from 3 X 10(-7) to 3 X 10(-6) M. The metastatic cells isolated from patients that were clinically resistant to high-dose MTX had a 50% inhibition ranging from 1.5 X 10(-7) to 4 X 10(-5) M. Human stimulated lymphocytes, Sarcoma 180 cells, and Ehrlich ascitic mouse cells had a 50% inhibition of about 1.5 X 10(-7) M. When [3H]thymidine incorporation into DNA of human osteosarcoma cells was studied, it was observed that MTX increased its incorporation up to 4-fold. This increase was stable for at lest 6 hr and was only slightly enhanced by the addition of hypoxanthine. The stimulation by MTX of [3H]thymidine incorporation into DNA in stimulated lymphocytes and Ehrlich cells is much smaller, between 40 and 60%. A hypothesis to explain these results is that osteosarcoma cells build their deoxythymidine monophosphate pool largely through the de novo pathway, the salvage pathway being less important. It is suggested that the importance of the de novo pathway for deoxythymidine monophosphate synthesis is a biochemical characteristic of the osteosarcoma cells which could be related to the initial sensitivity of this tumor to MTX and that an activation of the salvage pathway could constitute an additional mechanism of resistance to this drug.